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Introduction to the Workshop
The progress in understanding physical, chemical, biological, sociological and economical processes strongly depends on adequacy and accuracy of numerical simulation. All the systems important for scientific and industrial applications are inherently multiphysics and multiscale: they involve interactions amongst a wide range of physical phenomena operating at different spatial and temporal scales. Complex flows, fluid-structure interactions, plasma and chemical processes, thermo-mechanical and electromagnetic systems are just a few examples essential for fundamental and applied sciences. Numerical simulation of these multiphysics and multiscale problems requires development of sophisticated models and methods for their integration, as well as efficient numerical algorithms and advanced computational techniques.
To boost scientific cross-fertilization and promote collaboration of the diverse groups of specialists involved, eight years ago we launched a series of mini-symposia on Simulation of Multiphysics Multiscale Systems (SMMS) in conjunction with the International Conference on Computational Sciences (ICCS) [1] . The importance of the topic and success of the workshop branched out annual symposia on Computational Multiphysics Applications within ASME Computers and Information in Engineering Conference [2] . There we concentrate on application of the novel methodologies in engineering.
The topics traditionally addressed by the symposium include modeling of multiphysics and/or multiscale systems on different levels of description, novel approaches to combine different models and scales in one problem solution, advanced numerical methods for solving multiphysics multiscale problems, new algorithms for parallel distributed computing specific to the field, and challenging multiphysics multiscale applications from industry and academia.
The majority of applications presented in the meeting are coming from physics and engineering, but the number of biological and biomedical applications is steadily growing. There are computational models of tissue-and organo-genesis, tumor growth, blood vessel formation and interaction with the hosting tissue, biochemical transport and signaling, neuroscience and brain dynamics, biomedical simulations for surgical planning, etc.
The seventh workshop in the series, organized as a part of ICCS-2010, attracted 74 submissions. As a result, we have 30 oral presentations and several posters.
A large collection of rigorously reviewed papers selected for the previous six workshops highlight modern trends and recent achievements [3] . It shows the progress made in coupling different models (such as continuous and discrete models; quantum and classical approaches; deterministic and stochastic techniques; nano, micro, meso and macro descriptions) and suggests various coupling approaches (e.g. homogenization techniques, multigrid and nested grids methods, variational multiscale methods; embedded, concurrent, integrated or hand-shaking multiscale methods, domain bridging methods, etc. 
